Activation of dihydropyridine-sensitive calcium channels and biphasic cytosolic calcium responses by angiotensin II in rat adrenal glomerulosa cells.
The steroidogenic actions of angiotensin II (AII) and increased extracellular K+ concentrations [( K+]) in rat adrenal glomerulosa cells are selectively enhanced by the voltage-sensitive calcium channel agonist Bay K 8644 (BK 8644). The relationship between these effects of the dihydropyridine agonist and cytosolic calcium concentration [( Ca2+]i) was investigated in rat and bovine glomerulosa cells. In the rat glomerulosa cells, AII and increased [K+] elicited rapid elevations of [Ca2+]i with distinctive temporal characteristics. Whereas the [Ca2+]i response to [K+] declined to basal over 2-3 min, addition of 10 nM AII caused a biphasic increase in [Ca2+]i, with a rapid transient rise followed by a lower plateau phase that remained above basal for several minutes. BK 8644 alone did not affect [Ca2+]i, but at low concentrations (30 nM) increased the magnitude and duration of the [Ca2+]i response elicited by progressive elevation of extracellular [K+] to 12 mM. In AII-stimulated glomerulosa cells, 30 nM BK 8644 enhanced both phases of the cytosolic calcium response, with a more marked effect on the sustained plateau phase. In contrast to its prominent actions in rat glomerulosa cells, BK 8644 had no effect on AII-stimulated rises in [Ca2+]i in bovine glomerulosa cells, and only slightly enhanced their minor [Ca2+]i responses to potassium. These studies provide evidence that AII activates dihydropyridine-sensitive voltage-sensitive calcium channels in rat, but not bovine, adrenal glomerulosa cells. They also suggest that enhancement by BK 8644 of agonist-stimulated [Ca2+]i changes is responsible for its synergistic effects on aldosterone responses to potassium and AII in rat glomerulosa cells and emphasize the importance of the sustained phase of the cytosolic calcium signal in the steroidogenic action of AII.